Tumor suppressor death-associated protein kinase attenuates inflammatory responses in the lung.
Death-associated protein kinase (DAPk) is a tumor suppressor thought to inhibit cancer by promoting apoptosis and autophagy. Because cancer progression is linked to inflammation, we investigated the in vivo functions of DAPk in lung responses to various acute and chronic inflammatory stimuli. Lungs of DAPk knockout (KO) mice secreted higher concentrations of IL-6 and keratinocyte chemoattractant (or chemokine [C-X-C motif] ligand 1) in response to transient intranasal administrations of the Toll-like receptor-4 (TLR4) agonist LPS. In addition, DAPk-null macrophages and neutrophils were hyperresponsive to ex vivo stimulation with LPS. DAPk-null neutrophils were also hyperresponsive to activation via Fc receptor and Toll-like receptor-3, indicating that the suppressive functions of this kinase are not restricted to TLR4 pathways. Even after the reconstitution of DAPk-null lungs with DAPk-expressing leukocytes by transplanting wild-type (WT) bone marrow into lethally irradiated DAPk KO mice, the chimeric mice remained hypersensitive to both acute and chronic LPS challenges, as well as to tobacco smoke exposure. DAPk-null lungs reconstituted with WT leukocytes exhibited elevated neutrophil content and augmented cytokine secretion in the bronchoalveolar space, as well as enhanced epithelial cell injury in response to both acute and chronic inflammatory conditions. These results suggest that DAPk attenuates a variety of inflammatory responses, both in lung leukocytes and in lung epithelial cells. The DAPk-mediated suppression of lung inflammation and airway injury may contribute to the tumor-suppressor functions of this kinase in epithelial carcinogenesis.